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AHHOTaNUA

Jucrunianna «MarepranoBeeHre» BXOAUT B 00pa30BaTEIbHYIO IMPOrPaMMY BBICIIETO
oOpa3oBaHusi — mporpammy OakajnaBpuara MO HANpaBJICHUIO IOJITOTOBKH/ CIIEIHATIBHOCTH
20.03.01 «Texnocdepnas 6e3omacHOCTb» HampaBiIeHHOCTH «MHXUHUPHUHT W nUdpoBU3ALUSA
cucteM oOecrnedeHus: Oe3omacHOCTH TexHochepb». Jlucummimaa peanusyercss Kadeapoi
«Ne23y.

JlucuurivHa HareaeHa Ha OPMUPOBAHUE Y BBITYCKHHUKA CIICTYIOIIMX KOMITETCHIIUH:

VK-1 «CrocobeH oCcymecTBIsATh MOUCK, KPUTUYECKUN aHaIu3 U CHHTE3 MH(OpMaIum,
HNPUMEHSATh CUCTEMHBIN ITOIXO/ ISl PELICHUS TOCTABJICHHBIX 33/1a9»

Conepxanue TUCHMIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBSA3aHHBIX C IOJy4YE€HUEM
CTyIEHTaMH TEOPETHYECKUX 3HAHMH M TPAKTUYECKUX HABBIKOB I10 MaTepUalIOBEICHUIO,
MarepuaiaMm, IPUMEHSIEMbIM B KOHCTPYKIMAX YCTPOMCTB, METOJAM M CPEICTBaM KOHTPOJS U
UCCJIEJOBAaHHS UX XapaKTEePUCTHUK.

[IperonaBanye AUCIUILUIMHBI MPETyCMAaTPUBACT CIEAYoUIe (OPMBI OpraHU3aIUN
y4eOHOTro mporiecca: JeKIHH, 1a00paTopHbIe PabOThI, CAMOCTOATENIbHAS PadoTa CTYACHTA.

[TporpamMmoil JUCHUILIMHBI TPETYCMOTPEHBI CICTYIONIME BHIBl KOHTPOJS: TEKYILIHUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTeCcTalMs B popMe SK3aMeHa.

OO0mmast TpyI0eMKOCTh OCBOCHHS JUCIUIUITHHBI COCTAaBISICT 3 3a4eTHBIX eauHuibl, 108
YacoB.

SA3bIk 00yUYEHUS IO TUCHUTIIIUHE «PYCCKUI»



1. TlepeveHb MIIAHUPYEMBIX PE3YIBTATOB OOYUYCHHUS 110 TUCIIUTUINHE

1.1. Ilenu npenonaBaHusi AUCHUILTAHBI
Llenpto mpenojaBaHus AUCHUILTHHBI «MaTtepuanoBeieHue sBisercs: (GopMupoBaHue 0a30BOM
OCHOBBI  KOHCTPYKTOPCKO-TE€XHOJIOTHUYECKOM IMOJTOTOBKH  CHEIHMAJIMCTOB, CHOCOOHBIX K
POCKTHO-KOHCTPYKTOPCKOW, TEXHOJIOTMYECKONH M HAYYHO-UCCIICAOBATEILCKON NIEATEILHOCTH B
obnactu TexHochepHol 6e30MacHOCTH.

1.2. JlucumminHa BXOJIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTrpaMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp MIaHUPYEMBIX PE3YJITATOB OOYYEHUS MO TUCIUIUTMHE, COOTHECCHHBIX C
IUIaHUpYeMbIMH pe3ynbratamu ocsoeHus Ol BO.

B pesynbrare M3y4eHHUs AMCIUILUIMHBI OOYYarOIIUICS TOJHKEH 00JIafaTh CICAYIOIIMMU
KOMITETEHIIMSIMU WM UX 4YacTsAMHU. KoMIeTeHIM U WHAMKATOPbI UX JOCTHKCHHS NPUBEICHbI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIIETCHIIMI M WHAUKATOPOB UX JOCTHKCHUS

Kareropus Konu
Kon 1 HanMeHOBaHME MHIUKATOPA JOCTHKEHUS
(rpynma) HauMEHOBAaHUE
KOMITCTECHITHH
KOMITETEHITUH KOMIICTCHITHH
YK-1 Cnocoben
OCYIIECTBIISAT VYK-1.3.2 3HaTh METOAUKHA CUCTEMHOI'O IIOAX0Ia IS
MOMCK, KpUTHUECKUH | PELICHMS IOCTaBJICHHBIX 3314
aHaJIU3 U CUHTE3 YK-1.VY.3 ymeTsp onieHnBaTh HHPOPMAITUIO HA
YHUBepCcabHbIC
uH(bOopMaIHH, JIOCTOBEPHOCTh; COXPaHSATh U MepeaaBaTh JaHHbBIE C
KOMIICTCHITHH
MIPUMECHSTh HCIIOJIb30BaHNUEM ITU(PPOBBIX CPEIICTB
cucreMmubiii mogxoxn | YK-1.B.2 BnageTs HaBbIKaMU CUCTEMHOTO TIOJIX01a
JUTSL peleHust JUISL pEILICHUs IOCTABJICHHBIX 3a71a4
MOCTaBJICHHBIX 33734

2. Mecro qucuuminHsl B ctpykrype OI1

JucnurnuHa MOKeT 0a3upoBaThCA HAa 3HAHUSX, paHee TPUOOPETEHHBIX 00YJArOIIIUIMUCS
MIPU U3YYEHHUH CIETYIOUIUX TUCIUIUINH:

— «BBeneHue B HalpaBJICHHEY,

— «DuznuKan,

— «Xumus»

3HaHUs, TOJYYEHHbIE NpPH H3YyYEHUU MaTepualia JaHHOM JHCLUUIUIMHBI, WMEIOT Kak

CaMOCTOSITENIbHOE 3HAUY€HHE, TaK M MOTYT MCIOJIb30BAaThCSl NMPU H3YYEHUU KOHCTPYKTOPCKO-
TEXHOJOTHYECKHUX JUCIUTUINH MPOPECCHOHATBHOTO IHKIIA.

3. O0BeM U TPyIOEMKOCTh TUCIIATUTNHBI
JlanHple 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOMH
paboThI O AUCUUIUIMHE (M paclpeieseHHe 3TOM TPYI0EMKOCTH 10 CEMECTpaM) MPEACTABIEHBI B
Tabmuie 2.

Tabmuma 2 — O0beM U TPYJTOEMKOCTD JTUCITHITIHBI

TpynoemkocTs 1o
Bun yaebHoit paboTsl Bcero cemMecTpam
Ne3
1 2 3
3Og/u4aﬂ mpyooemKocmo OUCHUNIUHDL, 3/ 108 3/ 108
(gac)

U3 nHux uacoe npakmuueckoi noo2omoeKu

AyoumopHnuie 3anamus, BCEro 4ac. o1 ol

B TOM YHCJIE:




nexmuu (JI), (qac) 34 34

npaktuueckue/cemunapckue 3ansatus (113),

(gac)

nabopaTtopHbie padoTsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (1ac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnasa padboma, Bcero (4ac) 21 21
Buo npomesicymounoit ammecmayuu’ 3ader,
mudd. 3ager, osk3amen (3auer, [dudd. 3ad, OK3. k3.

DK3.*%)

Kk
[IpumeuaHue: kaHaUAATCKHI SK3aMEH

4. CopepxaHue AUCIUILTAHBI
4.1. PacnpenencHue TPYJOEMKOCTH JUCIUILINHBI 110 pa3jieiaM U BUAM 3aHSATHI.

Pa3ZIeJ'II>I, TEMBbI JUCHUIJIMHBI U UX TPYAOCMKOCTb IIPUBCACHBI B Ta6n1/1ue 3.

Tabmuna 3 — Pa3aensl, TeMbI AUCHUIUIMHBL, HX TPYAOEMKOCTh

Pazgensl, TEeMBI IUCITATLIMHBI

Jlexnyu
(gac)

I13
(85)

JIP
(gac)

KIT
(gac)

CPC
(dac)

Cem

ecTp 3

Paznen 1. Kimaccudukammst 21eKTpOTEeXHUISCKUX
MaTepuajoB

2

Paznen 2.0cHOBBI MaTepHaIOBEACHHUS.

Tema 2.1 Kpucraminyeckue CTpyKTypbl U UX
CBOIICTBA.

Tema 2.2 JledekThl KpUCTAIUIMYECKUX CTPYKTYp U
UX BJIMSHUE HA CBOMCTBA

Tema 2.3 Ilporneccst quddy3un.

Paznen 3. .CBolicTBa METAJUIOB U CIIJIABOB
Tema 3.1 ®a30Bbli COCTAB CIUIABOB

Tema 3.2 Tunossle 1uarpamMmmsl (pa30BOro
COCTaBa CIIJIABOB

Tema 3.3 Tepmuueckas 00pabOTKa METAIIIIOB U
CIJIaBOB

Pasnein 4. CBolicTBa HEMETATHYECKUAX
MaTepHaJioB

Tema 4.1 ITimacTMacChl M MX CBOMCTBA
Tema 4.2 Crexiia 1 UX CBOMCTBA

Tema 4.3 CocTaB 1 CBOHCTBA KEPAMUKHU

Pasnen 5. DieKTpUUECKUE CBOMCTBA MAaTEPUATIOB
Tema 5.1 30HHas CTpyKTypa TBEpAOro Tena
Tema 5.2 DneKTponpOBOAHOCTh MAaTEPUATIOB

Pasznen 6 [IpoBoaHMKOBBIE MaTepUaIbl

Tema 6.1 3aBUCUMOCTB yIE€TBHOTO
COIIPOTHUBJIEHUS] METAJIJIOB U CIIJIABOB OT
TeMIepaTypbl U Ae(PEKTOB CTPYKTYPHI

Tema 6.2 Knaccudukanus mpoBOoIHUKOBBIX
MaTepHaJIoB M0 00JaCTH UX IPUMEHEHUS B
AIEKTPOTEXHUKE

Tema 6.3 CBepXNnpoOBOAHUKHU. XapaKTEPUCTHKHU U
00J1aCTh MPUMEHEHUS




Paznen 7. Jlusnexkrpudeckue MaTeprabl
Tewma 7.1 Tlonspuzanusi UIJICKTPUKOB B
AIIEKTPUIECKOM T10JIe

Tewma 7.2 V30a11MOHHBIE MaTepUaIIbl 1 3 4 2
KOHJICHCATOPHBIEC TUAJICKTPUKH

Tema 7.3 AKTUBHbBIC TUAJICKTPUKHU.
Knaccudukanus u 00;1acTh IPUMEHEHUS

Paznen 8. [TomynpoBOAHHKOBBIC MaTEPHAIIBI
Tema 8.1 CoOCTBEHHBIE U IPUMECHBIE
HOJTYIPOBOIHUKU

Tema 8.2 KoHTaKTHEIE SIBIICHUS HA TPAHUIIC
HOJIYIIPOBOIHUKOB pa3HON IMPOBOJUMOCTH 3 4 2
Tema 8,3 Brnusinue BHemHuX (pakTopoB Ha
POBOIUMOCTb MOJIYTIPOBOIHUKOB.

Tema 8.4 TexHOIOTHYECKHE ACTICKTHI ITOJTyYSHHS
HOJIYIPOBOJTHUKOBBIX MaTepHaJlOB

Paznen 9 MaruuTtHbie MaTepualibl

Tema 9.1 [Iporiecc HaMmarHMYMBaHUS U
napaMeTpbl MarHUTHBIX CBOWCTB MaTepUanoB
Tema 9.2 MarautroMarkue MaTepualisl 1 001acTh 3 4 2
UX IPUMEHEHUS

Tema 9.3 MaruuToTBepIbie MaTEPUAIBI U
00J1aCTh UX IPUMEHEHUS

Paznen 10 KoncTpykunoHHbIE MaTepUabl
Tema 10.1 Mexannueckue, TEXHOJIOTHYECKHE U
IKCILTyaTaI[MOHHBIC CBOMCTBAa KOHCTPYKITMOHHBIX 4 3 2
MaTepHaoB

Tema 10.2 Kitaccudukanus KOHCTPYKITHOHHBIX
MaTepUasoB MO COCTaBY U CTPYKType

Paszxen 11 OcobeHHOCTH CBOCTB

HAHOPA3MEPHBIX U HAHOCTPYKTYPHBIX 2 2

MaTepHaoB

HUroro B cemectpe: 34 17 21
Hroro 34 0 17 0 21

[IpakTnueckass TOATOTOBKA 3aKIIOYAaETCd B  HEIOCPEICTBEHHOM  BBINOJHEHUU
oOydJarlolmuMuUCs  OINpeNeleHHbIX  TPYAOBBIX  (yHKUMH,  CBSI3aHHBIX C  Oy;ymiei
npodeCcCHOHATBHOMN J1eSTeTbHOCTBIO.

4.2. CO,Z[Cp)KaHI/IC Pa3sacyioB U TEM JICKIIUOHHBIX 3aHATUH.
Coz[epxcaHHe Pa3acyioB U TEM JICKIUOHHBIX 3aHATHH IMMPUBCJCHO B Ta6n1/1ue 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe PpasacyioB U TEM JICKITUOHHOTO IIUKJIa

Howmep paznena HaszBanue u conepkanue pa3aeinoB U TEM JIEKIIMOHHBIX 3aHATUN

Knaccudukanuu 31eKTpOTEXHUYECKUX MaTePHAIIOB.

OCHOBHBIE MaTepUAJIbI HIEKTPOMEXAHUUECKOT0 000PYAOBAHUS U
p 1 ux cBoiicTBa. TexHomornueckre MaTepuanbl, IpUMEHsSIEMbIE B
et TEXHOJIOTMYECKHX MpOoIeccax MPOU3BOICTBA
AIEKTPOMEXAHNYECKHUX M3Aennil. KOHCTpyKIIMOHHBIE

MaTCpHraJibl: MCTAJJIBI U CIJIABBI, INIACTMACCHI, CTCKJId, KCpaMHKa,




KJjeu. BecromorarennHEIC MaTCpHraJibl AJI OGCCHG‘-IGHI/IH
H€06XOI[I/IMBIX YCJIOBI/Iﬁ IIpUu NPOBCACHUN TCXHOJIOTUYCCKUX
ONEPALIMIA.

Pasznen 2.

OcHOBBI MaTepUaIOBEICHMUSL.

CtpoeHue METAIJIOB U CIJIaBOB, OCHOBHBIE (PU3MYECKHe
CBOMCTBa KPUCTAJUIMYECKOU CTPYKTYpPhI. THUIIbI
KPUCTAJIIMYECKUX peleTok. [lonnkpucrannnueckue u
MOHOKPHCTAITMUECKUE CTPYKTYpHI. [Tonumopusm u
AQHU30TPONUS KPUCTAIUIMIECKUX CTPYKTYP. JledexTs
KPUCTAJUIMYECKOU CTPYKTYPBI, UX BIMSHHUE HA CBOMCTBA
Marepuanos. [Ipoueccol auddy3un.

Pasznexn 3.

CBolicTBa METAJJIOB U CILJIABOB.

dopmMupoBaHUEe CTPYKTYPbl METAIJIOB U CIIABOB IIPU
kpuctamuzanuu. [lonumopdusie npespaienus. CTpoeHue
CIUIaBOB. J{narpaMmbl COCTOSIHMSI CUCTEM CIUIABOB C IMOJHOM U
OTPAaHUYEHHON PACTBOPUMOCTSAMU B TBEPJIOM COCTOSHUHU.
Ha3nauenue, CyliHOCTb U XapaKTEPUCTUKA ONEPALUI
TepMUYECKoi 00paboTku. Tepmuueckas 00paboTKa CTajH.
OcoOeHHOCTH TEpMUYECKON 00paOOTKHU LIBETHBIX METAJIIOB U
cruiaBoB. Ob6ecrieueHue 3alaHHbIX MEXaHUYECKUX U
TEXHOJIOTUYECKUX CBOMCTB IPU TEPMUUECKOM 00paboTKe.
Ha3naueHnue, CyIHOCTb U XapaKTEpUCTHKA ONepaluii XUMHKO-
TepMHuueckoit 00padoTku. ObecnieueHre 3aJaHHbIX
MEXaHUYECKUX U TEXHOJIOIMYECKHX CBOWCTB IMPH XUMHKO-
TEepMUYECKoi 00paboTke

Pasgen 4.

CBolicTBa HEMETAJUINYECKUX MAaTEPUAIIOB.

Knaccudukanus nonumepos. TepMoniacTHUHbIE TOJIMMEPHI U
UX cBOMCTBa. TepMOpeakTUBHBIE ITOJIMMEPHI U UX CBOMCTBA.
KomnosunmonHssle miactmacesl. Hanomxurenu miuactmace,
COCTaB 1 TOIOJIOTUSI.

Knaccugukarus cTexos o cTeks1000pa3yonemMy XuMHIeCKOMY
coenuHeHnt0. CocTaB U CBOMCTBA OKCUIHBIX CTEKOJ. MeToabl
MMOBEPXHOCTHOM M 00heMHOM MoupUKaIuu cTekon. CUTauIbl U
UX CBOICTBA.

Kepamuka, xumuueckuit u gpa3oBsiii coctaB. Onepanuu
Kepamuieckoi TexHosoruu. CBoiicTBa M 00J1aCTh MPUMEHEHUS
KEpaMHUYECKUX U3IEIIUN

Mexanuyeckue CBOMCTBAa KOHCTPYKIIMOHHBIX MaTEPUAIIOB.
Knaccudukanus u BUABI UCTIBITAHUH JIJISI ONIPeIeICHUS
MEXaHHUYECCKHUX CBOMCTB.

XapakTeprucTHKa OCHOBHBIX TEXHOJIOTHYECKUX METOJIOB
00pabOTKH AIIEKTPOTEXHHUUECKUX U KOHCTPYKIIHOHHBIX
MaTepuayioB. TEXHOIOrMYECKUE CBOMCTBA MATEPUAIIOB.

Pasnexn 5.

DJIEKTPUUYECKUE CBOMCTBA MAaTEPUAIIOB




OCHOBHbIE TOHATHUS U 3JIEMEHTHI 30HHON T€OPUU. 30HHBIE
CTPYKTYPBI METAJUIOB, IUIEKTPUKOB U MOITYIIPOBOIHUKOB.
XapakTepruCTHKA AJIEKTPUUECKUX CBOMCTB IPOBOJHUKOB,
MOJYIIPOBOJIHUKOB U TUJIEKTPUKOB.

VY nenpHas aneKTpUuuecKas npoBoIUMoCcTh KoHLleHTparus
HOCHUTEJIEH 3apsiia B MPOBOAHUKAX U MOJYIPOBOAHUKAX.
[ToaBuKHOCTBH HOCUTENEH 3apsi/ia, 3aBUCUMOCTb OT CTPYKTYPHI U
TEMIIEPATYPBI.

Pasnen 6

ITpoBOAHMKOBBIE MaTEPHUATIBI

XapakTepruCTHKa CBOMCTB MPOBOJHUKOB U UX 3aBUCUMOCTb OT
BHEIIHUX yCJIOBUU. [IpOBOTHUKOBBIE MaTepUabl ¢ BBICOKOMN
npoBoauMocThio. [Tpumon n ux xknaccudukanus. TpeboBanus k
MaTepuanaM npunoes. MaTtepuansl A1 pa3JInuHOro BUJA
KOHTAKTOB.

Marepuasl ¢ 60JIbIINM yETbHBIM COITPOTHUBICHUEM,
PE3UCTUBHBIE MAaTEPUAJIBI.

SIBnenue cBepXnpoBoAUMOCTH. CBEPXIIPOBOASILINE METAIIBI U
cruiaBbl. CBEpXIIPOBOJSAIIAS KEpaMUKa.

Pazgen 7

JnanexTpudeckue MaTepuasl.

Ionsgpusanus QU3IEKTPUKOB B JJIEKTPUYECKOM II0JIE.
JusrexTpudecKue NOTEPU U IIEKTPUUECKas IPOYHOCTh
JTURJIEKTPUKOB. MexaHuueckue, TepMHuIecKkue U (pru3nKo-
XUMHYECKHE CBOWCTBA IUAJIEKTPUKOB.

["a3000paznble MUANEeKTpUKU. XKuakue TU3IeKTpUKH.
DneKTpOU30JISAUOHHBIE I1acTMacchl. [lonnMepsl, moydyaemble
MOJIMMEPU3ALMEN U TIOJIMKOHICHCALIUEH.

AKTHBHBIE TUIEKTPUKU. XaPAKTEPUCTUKA CETHETOIIEKTPUKOB
U IIbE302JICKTPUKOB.

CaoiicTBa 1 0051aCTh IPUMEHEHHSI PE3UHBI. TeXHOIOTHYECKUe
IpoIiecchl N3roToBNIeHMs cTekna. CBoiicTBa 1 061acTh
IIpUMEHEHNs KepaMuKu. CIIroia ¥ CIIOAsiHble MaTepuaisl. Jlakuy,
SMaJi, KOMIIAYH/Ibl U KIIEH.

Pasgen 8

[TonynpoBOIHUKOBBIE MAaTEPUATIBL.

Knaccugukanus nomynpoBoIHUKOB. DJIEKTPOIPOBOAHOCTh
MTOJTYITPOBOTHUKOB | €€ 3aBUCUMOCTD OT Pa3JIMYHbIX (PAaKTOPOB.
@DOTONPOBOIUMOCTD MOIYIPOBOIHUKOB. TepMOaIeKTprUUECKUE
SIBIICHUS B TTOJIYIPOBOIHUKAX. ["albBaHOMarHuTHbIE 2PHEKTHI B
MOJIYIIPOBOIHUKAX.

XapakTepucTuka MpOCThIX MOTYIPOBOIHUKOB.
TexHOITOrMUECKITE onepanr NOJTYUYCHUSA MOHOKPUCTAIIMICCKUX
MOJIYTIPOBOTHUKOBBIX MaTepuaaoB. PU3nYeCcKue METOIbI
OUYHMCTKHU MOJYTIPOBOJHUKOBBIX MaTepUaioB. XapaKTepUCTHKA U
CBOIICTBa OCHOBHBIX OMHAPHBIX MOIYIPOBOJIHUKOBBIX
coequHeHni. TBepbpie pacTBOPHI HA OCHOBE MPOCTHIX
MOJIYITPOBOJHUKOB U XUMHUYCCKUX COG,Z[I/IHeHPlf/'I.




Pasmen 9

MarsnuTHble MaTepHUAIIbI

SBnenus peppomaraneruzma u peppumarueruzma. OdpasoBanue
JIOMEHHOH CTPYKTYpHI B (heppomarnerukax. Ilponecc
HaMarHU4YMBaHMs BO BHELIHEM MarHUTHOM IoJie. SIBienue
rucrepesuca. [lapamMeTpbl MarHUTHBIX CBOMCTB MaTEpUAJIOB.
Knaccugukaius MarHuTOMIrkux MaTepuaioB, 00JacTb
npuMeHeHHns. HU3KkouacTOTHBIE U BBICOKOYACTOTHBIE
MarHUTOMSTKHE MaTepuaiibl — Gpepputsl. AMopdHbIe
MarHUTOMSITKHE MaTeprajbl. MarHUTOTBEp/IbIe MaTepHAIIbI —
MCTOYHUKH NOCTOSIHHOTO MarHUTHOTO noss. TpeboBanue K
napameTpam U 3aBUCUMOCTh OT COCTaBa M CTPYKTYPHI.
Tepmuueckas 06paboTKa MArHUTOMATKUX U MarHUTOTBEPABIX
MaTepHaoB.

Pasznen 10.

KoHcTpyKIIMOHHBIE MaTEpHAIBL.

Haznauenue u oCHOBHbIE TpeOOBaHUS, IPEIbIBISIEMbIE K
KOHCTPYKIMOHHBIM METAJUIaM U CIUIABaM, UCIIOIb3YEMBIM B
AIEKTPOMEXAHUUECKUX U3/1EIUAX.

CocraB, OCHOBHBIE MapKU 1 COCTOSTHUE ITOCTABKHU YTIIEPOAUCTHIX
Y JITUPOBAHHBIX cTajeil. Haznauenue u ycnoBus BeIOOpa
OCHOBHBIX MApPOK CTAJICH I U3JETUN 3JIEKTPOMEXAHUKH.
XapaKkTepucTUKa U CBOMCTBA IBETHBIX METAJIJIOB U CILIABOB.
CocraB, OCHOBHBIE MapKH M COCTOSIHUE TIOCTAaBKH.

CTOMKOCTh MaTepUaJIoB K AJIEKTPOXUMUYECKON U K XUMHUYECKOU
KOpPPO3UH. METO/1bI MOBBIICHUS KOPPO3ZUOHHON CTOUKOCTH U
3aIIUATHI OT KOppo3uu. JKaponpouyHOCTh U METOJIBI €€
MOBBIIECHHS. XJIaJ0CTOMKOCTh MaTepraioB. Biausaue
pasnalvoHHOro 00Iy4eHUs Ha (PU3HKO-MEXaHMYECKHUEe CBOMCTBA
MaTEpHAJIOB.

XapakTepucTUKa U CBOMCTBA CIIABOB ¢ OCOOBIMU TETUIOBBIMU
CBOWMCTBaMM: CIUJIaBbI C MUHUMAJIBHO BO3MOYKHBIMHU
TeMIEPaTyPHBIMH KOAh(HUIIMEHTAMU TUHEHHOTO pacIIuPEHUS U
3aJIaHHBIMU TEMITEPATyPHBIMU KOA(DPHUITUEHTAMU JTHHEHHOTO
pacimpeHus.

CnnaBel ¢ 0cOOBIMU YIIPYTUMHU cBolicTBamMH. CTPYKTYypa,

($u3MKO-MEXaHUYECKUE CBOWCTBA CIIABOB.

KoHCTpyKIIMOHHBIE MIACTUKUA U KOMIIO3UI[MOHHBIE MaTePUAIIbI,
UCIIOJIB3YEMBIE B DJIEKTPOMEXAHUKE.

OcHoBHbIE TPeOOBaHUS, TPEIBABISEMbIC K TACTUYECKUM
MaccaM. BuJipl, XapakKTEpUCTUKU U MapKU KOHCTPYKIITMOHHBIX
IUTACTHUKOB , UCTIOJIBb3YEMbIX B M3JIETHUSAX MPUOOPOCTPOCHHUS.
Haznauenue, xapakTepucTuka 1 006J1acTh IPUMEHEHUS
KOMITO3UI[MOHHBIX MaTEPHUAIIOB.

Paznmen 11.

Oco0EeHHOCTH CBOWCTB HAHOPA3MEPHBIX U HAHOCTPYKTYPHBIX
MaTepHaoB.




Mertons! I0JIy4eHUsI HAHOCTPYKTYPHBIX METAJUNIMYECKUX
CILIaBOB. BiusiHME pa3Mepa KpUCTAUIMYECKOrO 3epHa Ha

¢du3nveckre, MEXaHUIECKUE U TEXHOJIOTHIECKHE CBOICTBA
criaBoB. HaHOCTpyKTYypHBIE KOMITO3UIIMOHHBIE MATEPUAIIBI.

4.3. TlpakTtuueckue (CEMUHAPCKHE) 3aHATHS

TeMbl MpakTUYECKHUX 3aHATUN U UX TPYIOEMKOCTb MPUBEIEHBI B TAOIUIIE 5.

Tabmuua 5 — Ilpaktuyeckue 3aHATHS U UX TPYAOEMKOCTh

W3 Hux Ne
Ne | Tewmsl mpaktuueckux | PopMbl IPAKTUUECKUX | TpylOEMKOCTb, |IPAKTUYECKOH | pasnena
n/n 3aHATHH 3aHSATHH (gac) HOJATOTOBKH, | IUCLIMII
(gac) JIUHBI
Y4eOHbIM IIJITaHOM HE MPETyCMOTPEHO
| |
Bcero
4.4. JlabopaTtopHble 3aHSTUS
Tembl 1abopaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IIPUBEICHBI B TabmuIe 0.
Tabnuna 6 — JIabopaTopHble 3aHATUS U UX TPYIOEMKOCTh
s Hux | Ne
HaumenoBanwue 1ab0opaTopHbIX padoT TpynoemKocte, | MPakTHYECKOH | pasjena
W (gac) MOJArOTOBKH, | JMCIIHUII
(gac) JIUHBI
Cemectp 3
1 | UccnenoBanue cBOMCTB MPOBOASILIMX 2 1 6
CIUIaBOB
2 | UccnenoBanue CBOMCTB M30JSIIMOHHBIX 2 1 7
MaTepHuaoB
3 | UccnenoBanue npsMoro u oOpaTHoro 2 1 7
nbe30dhdexra
4 | HUccnenoBanue CBOMCTB MOIYIPOBOTHUKOBBIX 4 1 8
MaTepHaJioB
5 | UccnenoBanue CBOMCTB MArHUTOMSITKUAX 2 1 9
MaTepHuaoB
6 | UccnemoBanue CBOMCTB MarHUTOTBEPABIX 2 1 9
MaTepHaJioB
7 | UccnemoBanue TBEPIOCTH 3 1 10
KOHCTPYKIIMOHHBIX MaTePHAJIOB.
Bcero 17

4.5. KypcoBoe mpoeKTUpOBaHMe/ BBIMOJHEHUE KyPCOBOM pabOTHI

VY4eOHbBIM MJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaromuxcst

Bunsl camocTosTensHON paboThl M €€ TPYA0EMKOCTh IPUBECHbI B TabuIIe 7.




Ta6mumma 7 — Buapl caMOCTOSITEIBHON pabOTHI B €€ TPYJA0EMKOCTh

o Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro Marepuaia 7 7
nucauiiuael (TO)
Kypcooe npoektupoBanue (KII, KP)
Pacuetno-rpaduueckue 3ananus (PI°3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIEMYy KOHTPOIIO 7 7
ycneBaemoctu (TKY)
Howmamrnee 3ananue (/13)
KonTponbubie padoTel 3a0uHnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 7 7
arrectarnuu (I1A)
Bcero: 21 21

5. Ilepedyenn yueOHO-METOAMUYECKOTO OOECIICUCHUS
JUTSL CAMOCTOSITEIILHON paObOThl 00YJarOIIUXCs IO TUCIUILTUHE (MOJIYITIO)
Y4eOHO-METOAMYECKHIE MATePUANBI JIJISI CAMOCTOSATEIBLHOU PabOThl O0y4YaroNMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U ANEKTPOHHBIX YU€OHBIX U3JAaHUN

[lepevyeHb eyaTHBIX ¥ AJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeeH B Tabnue 8.
Tabnuua 8— [lepedyeHb neyaTHBIX U AIEKTPOHHBIX YUE€OHBIX U3AaHUMA

Komnuectso
9K3EMIUISIPOB B
Hugp/ bubnuorpaduueckas ccpuika Oubmorexe
URL axpec (xpome
JNIEKTPOHHBIX
9K3EMIUISIPOB)
MarepuanoBenenue "
MaTepuabl AIEKTPOHHOU

http://lib.aanet.ru/
option=com_irbis&view
(TYATI)

jirbis2/index.php?
=irbis&Itemid=418

TEXHUKU . [ DJIEKTpOHHBIH
pecypce] : KOHCIEKT JICKITH
[ M. A. TTnorsiHckas [u ap.] ;
C.-Tlerep0. roc. YH-T
a3pPOKOCM.
nmpuOOpOCTpOCHHS. -  2-€
W31., JO0N. - OJIEKTPOH.
TekcTtoBele gaH. - CIIO.
Usn-sBo I'VAIL 2017. - 271
C.

http://lib.aanet.ru/
option=com_irbis&view
(TYAI)

jirbis2/index.php?
=irbis&Itemid=418

MarepuanoseneHue u
MaTepHalIbl AJIEKTPOHHOU
TEXHUKU : [ OJEKTPOHHBIN
pecypc] : yuebHOe mocobue
| M. A. Ilnotsuckas [u np.] ;
C.-TletepO. roc. YH-T



http://lib.aanet.ru/
http://lib.aanet.ru/

a3POKOCM.
IprOOPOCTPOCHHSI. -
DJIEKTPOH. TEKCTOBBIE JIaH. -
CIIo. : U3n-Bo I'VAII, 2018.
-301c.

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

DIIEeKTPOTEXHUYECKHUEC
MaTepuabl (MarHuTHBIC
MaTepuabl) : [

DIIEKTPOHHBIN pecypc]
y4eOHO-METOINUECKOe
rocooue / M. A.
[Mnotstnckas [u ap.] ; C.-
[TetepO. roc. yH-T a3pOKOCM.
prOOPOCTPOEHUSI. -
DNEKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : [0. u.],
2020.-59 c

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(TYAI)

DIEeKTPOTEXHUYECKHE
MaTepUalIbl
(TIOTYTIPOBOTHHUKH ) : [
DneKTpOHHBIH pecypc]
y4eOHO-METOIUIECKOe
nocooue / M. A.
[Inotsuckas [u ap.] ; C.-
[Terep6. roc. yH-T a9POKOCM.
npuOOPOCTPOCHUSL. -
DNEeKTPOH. TEKCTOBBIC JIaH. -
Cankr-IlerepOypr : [6. u.],
2020. - 54 c

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

DNEeKTPOTEXHUYECKHUE
MaTtepuaisl (IPOBOJAHUKH) !
[ DrexrponHbIi pecypc]
y4eOHO-METOINUECKOE
nocobue / M. A.
[Mnotstackast [u ap.] ; C.-
ITetep6. roc. yH-T a9pOKOCM.
pUOOPOCTPOCHHUS. -
DJEeKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : [6. u.],
2020. - 41 c.

https://znanium.com/catalog/product/2095059

JlaBbII0B, C. B.
MarepuanoBeacHue Hu
TEXHOJIOTUS
KOHCTPYKIIMOHHBIX
MarepuaioB . ydeOHOe

mocobue / C. B. JlaBsi0B, P.
A. bormanos. - Mocksa ;

Bonorna : Nudpa-
Hnxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
Teker : AIeKTpOHHBIN

https://znanium.com/catalog/product/1854593

Jpo6oB, A. B.



http://lib.aanet.ru/
http://lib.aanet.ru/
http://lib.aanet.ru/

DJIEKTPOTEXHUYECKUE
MaTepUalIbI . yueOHOE
nocodue / A. B. /Ipo6os, H.
1O. Epmiosa. - 2-e u3., crep.
- Muuck : PUIIO, 2021. -
234 c. - ISBN 978-985-
7253-48-7. -  Tekcr
3JIEKTPOHHBIN

7. IlepedeHb 3JIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «IHTepHeT»
Ilepeuens NIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMALIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAMMBIX Ul OCBOEHHUS JIUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmma 9 — IlepeyeHb SIEKTPOHHBIX 00pa30BaTENBHBIX PECYpcOB HH(GOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu «VHTepHeT»
URL anmpec HaunmenoBanue
Hoctyn B ObC «Jlanp» ocymectisercs 1no gorosopy Ne 27, Ne28 ot
http:/lib.aanet.ru/ 27.01.2021
Hoctyn B ObC «ZNANIUM» ocymectsisiercs o norosopy Ne 071 ot
24.02.2021
Jlocryn B O5C «FOPAMT» ocymecraisercs mo gorosopy Ne 070 ot
24.02.2021

8. Ilepeuenr MHPOPMAIIMOHHBIX TEXHOIOTUN
8.1. [lepevueHp TPOrpaMMHOTO OOECIICUCHHS, WCIOIB3YEMOr0 TPH OCYIIECTBICHUU
00pa30BaTeNnbpHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCIOIB3YEMOTO IPOTPAMMHOTO OOecIIeYeHHs npeacTaBiieH B Tadymie 10.

Ta6muua 10— Ilepeuens nporpaMmMHoOro obecneyeHus

No i/t HanmenoBaunue
1 MS Office
2 MS Windows
8.2. Ilepeuenn MH()OPMAITMOHHO-CITPABOYHBIX CHCTEM, HCITOJIb3yEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIHUILTUHE
[TepedeHs UCTHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHUCTEM IPEJCTABICH B
Tabimuue 11.

Tabnuna 11— Ilepedenp nHGOPMaLIMOHHO-CIIPABOYHBIX CUCTEM

Ne /it HaumeHnopanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYeCKas 0a3a
CoctaB  MaTepuaTbHO-TEXHMUYECKOM  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHHS
00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPeCTaBlieH B Tabmuiel 2.

Tabmuna 12 — CocraB MaTepuamIbHO-TEXHHUECKOM 0a3bI

Ne HanmMeHnoBaHue COCTaBHOM 4acTH Howmep aynuropuun
n/m MaTepUaTbHO-TEXHUUECKOH 0a3bl (Tpu HEOOXOTUMOCTH)



http://lib.aanet.ru/

1 | MynsTuMeauiiHas JEKIUOHHAS Ay TUTOPHUS

Crnenmanu3upoBaHHas Jabopatopusi «MarepuanoBeieHue u 14-03 l'acrenno
TEXHOJIOTYSI KOHCTPYKIIMOHHBIX MAaTEPUaJIOB

10. Onenounsle cpeacTBa JUIsl IPOBEACHUS IPOMEXKYTOYHOM aTTecTaluu
10.1. CoctaB OLIEHOYHBIX CPEACTBAJS IPOBEIEHHUA IMPOMEKYTOYHOH aTTecTaluu
00yJaromuxcst Mo JUCUUIUIMHE PUBEIEH B Tabuue 13.
Tabmumna 13 — CocTaB OIIEHOYHBIX CPENICTB JUISI IPOBEACHHUS IIPOMEXYTOUYHON aTTeCTalluu

Buza npome:xyro4HON aTTecTanuu IlepedyeHb OLIEHOYHBIX CPEACTB

OK3aMeH Crnucok BOIpoCoOB K 3K3aMEHY;

10.2. B kauyecTBe KpUTEpPHEB OIEHKA YpPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMM O0y4YaronuMHCs MpUMEHseTcs S-0aibHas [IKajda OLIEHKH C(hOPMHUPOBAHHOCTH
KOMIIETEHIIUH, KOTopasi puBeAcHa B Tabnuue 14. B TeueHne cemecTpa MOXKET MCIOJb30BATHCS
100-6annpHast  mikama ~ MOIYJIBHO-PEHTHMHTOBOM  CHCTEMBl ~ YHUBEpPCHUTETa,  IIpaBHIIa
UCTIOJIB30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHs cPOPMUPOBAHHOCTH KOMIIETEHIIHIA

Or11eHKa KOMIIETECHITA T

Xapaxrepucrika chOpMUPOBAHHBIX KOMITETEHLIANA
5-0awtbHad mKana paKIcp bopp T

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JJOTUYHO, MTOCIEA0BATEIHHO U TPAMOTHO €TI0 U3JIaraer;

— OMUpasiCh HAa 3HAHUS OCHOBHOM U JIOTOJHHUTEIILHOW JIUTEpPaATypHI,
TECHO TMPHUBS3bIBAET YCBOCHHBIE HAYYHBIC TIOJIOKEHUS C TTPAKTUUECKON
JIeATETLHOCTBIO HAIIPaBJICHUS;

— yMesno 00OCHOBBIBAET M ApTYMEHTHPYET BBIJIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOJIBI 1 00O0OICHHUS;

— CBOOOJTHO BJIJIEET CUCTEMOM CTICIIMATIM3UPOBAHHBIX TTOHATHUH.

KOTIIUYHO»
BauYTCHO»

— 00yyJaromuics TBEPAO YCBOWI MPOrPaMMHBINM MaTepuall, TpaMOTHO U
MO0 CYHIECTBY W3JaraeT €ro, OMNUpasiCh Ha 3HAHUS OCHOBHOM
JUTEPATYpHI;

— HE JIONYCKAaeT CYIIECTBEHHbBIX HETOUHOCTEN;

— YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJIOKECHHUS;

— JeJaeT BBIBOJBI U 000OIIEHHUS;

— BIIAJICET CUCTEMOM CIEIUaTU3UPOBAHHBIX TTOHSITHIA.

«XOPOIIO»
«3a4TEHO»

— oOyyaromuicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHPasCh HA 3HAHUS TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMTUOKNA U HETOYHOCTH;

— WCIIBITHIBACT 3aTPYAHEHUsI B MPaKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHNUS,

— cJ1a00 apryMeHTHUPYEeT Hay4dHbIE MOT0KEHHUS;

— 3aTpynHsIeTCs] B GOPMYITUPOBAHUH BBIBOJIOB 1 OOOOIIICHMIA;

— YaCTUYHO BIAJEET CUCTEMON CIEIUATTU3NPOBAHHBIX MTOHATHUH.

«KYOOBJICTBOPUTCIIBHO»
«GBa4YTCHO»

— o0yyJaromuiics HE YCBOWJI 3HAYUTEIBHOW YacTH MPOrPaMMHOTO
MaTepuana;

— JIONyCKAaeT  CYLIECTBEHHbIE  OMMOKM M  HETOYHOCTH  TpHU
paccMOTpeHHH pobsIeM B KOHKPETHOM HallpaBlICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUN 3HAHUIA;

— HE MOXKET apryMEHTHUPOBATh HayYHbIE MOJIOKEHHSI,;

— He (GOPMYITHUPYET BHIBOJIOB U 00OOIICHUH.

CHCYIOBJICTBOPUTCIBHO),
HC 3a4YTCHO»




10.3. TunoBble KOHTPOJILHBIC 3aJIaHUS UK HHBIC MAaTCPHAIBI.
Bormpocs! (3amaun) 11 5K3aMeHa IpeacTaBiIeHbl B Tabuie 15.

Tabmuna 15 — Borpocs! (3a1a4um) uist SK3aMeHa

No [Tepeuens BompocoB (3a1a4) Uit SK3aMeHa Kon

/1 HUHMKATOpa

1 ChopmynupyiiTe 3aBUCUMOCTb CBOWCTB MaT€PHUAJIOB OT CTPYKTYPhI VK-1.¥.3

2 [Tepeurciute CBOKMCTBA KPUCTALINICCKUX U aMOP(GHBIX MaTEPHAJIOB. VK-1.¥.3

3 [Tepeunciure neheKThl CTPOCHHS KPUCTALTHYECKUX MaTEpHUaIOB VK-1.¥.3

4 Onenure BaMsSHUE Je()EKTOB KPHUCTALIMYECKHX MarepuagoB Ha ux | YK-1.V.3
CBOWCTBA

5 [lepeuncnaure BHUIBI CBSA3M MEXAY wvacTHULAMM B Kpuctamumueckux | YK-1.B.2
MaTepuaax

6 OneHuTe BIUSHUE BU/IA CBS3U HA CBOWCTBA MaTepualloB YK-1.B.2

7 Omnpenenure mo auarpamMMe (ha3oBbIil cocTaB cIjiaBoB 1o 3amaHHomy | YK-1.B.2
XUMHUYECKOMY COCTaBy

8 Kak Brnuser nepeoxinaxieHue paciuiaBa Ha ero pazoBoe COCTOSHUE VK-1.V.3

9 [lepeuncnure OCHOBHBIE CBOMCTBA OpraHUYECKHUX MOJIMMEPOB YK-1.V.3

10 [IprurHa XpynKoro pa3pyueHus CTEKOJ U METOAbI YIIPOUHEHUS YK-1.V.3

11 CBoiicTBa U MPUMEHEHHUE KEPAMUKU VK-1.V.3

12 OneHure 3aBUCUMOCTh YAEIBHOIO 3JeKTpuueckoro compotusieHus | YK-1.B.2
METAJIJIOB U CIUIABOB OT COCTaBa U CTPYKTYpPbI

13 Br160p MaTepuanoB isl 371€KTPUUECKUX KOHTAaKTOB VK-1.B.2

14 Bb100p pe3uCTUBHBIX CIUIABOB U MPUMEPHI IPUMEHEHHS YK-1.B.2

15 VYcnoBus CBEpXIIPOBOAILETO IEPEX0IA U CBOMCTBA CBEPXIIPOBOJHUKOB YK-1.3.2

16 [lepeuncnure cBOMCTBA U 00JIACTH TPUMEHEHHSI CBEPXIIPOBOJHUKOB YK-1.3.2

17 Ouenure cBoiicTBa IMOJYNPOBOAHMKOB M mepeuncnute mpocteie | YK-1.3.2
MIOJTYTIPOBOIHUKH

18 Onenute BIMSHUE JOHOPHOM M akUeNnTOpHOM mpumecu Ha cBoiictBa | YK-1.B.2
IIOJTyITPOBOJIHUKOB

19 HazoBute mapameTpsl, Ompeaensionfe CBONCTBA MOTYyNpoBOAHHKOB B | YK-1.3.2
3aBHCUMOCTH OT 00JIaCTH MX MPUMEHEHUS

20 OObsicHuTe  siBIeHHE  (POTONPOBOAUMOCTH  TOJYNPOBOJHUKOBBIX | YK-1.B.2
MaTepuaoB

21 [lepeuncnure nUAAEKTPUUECKUE MaTepUANIbl U 00JIACTH UX PUMEHEHUS VYK-1.3.2

22 OueHute CBOMCTBA TUANEKTPUKOB ISl U30ISIIUN VYK-1.3.2

23 [lepeuncanure qUAIEKTPUUYECKHE MaTepHallbl ¢ AKTUBHBIMU cBoiicTBamMu 1 | YK-1.B.2
00JIaCTH UX IPUMEHEHUS

24 HazoBute ¢peppomarHuTHble MaTeprasibl U 0OBICHUTE UX CBOWCTBA VK-1.B.2

25 Bribepute marepuan Juisi MarHUTOINPOBOJA, NpuBeauTe obocHoBanue | YK-1.3.2
BbIOOpa

26 OneHka KOHCTPYKLMOHHON MPOYHOCTH MaTepHalloB Ipu ctathueckux u | YK-1.V.3
JUHAMUYECKHUX Harpy3kax

27 Bribepute Bun TepMuueckoir oOpaboTku cmiaBoB s obecriedenust | YK-1.V.3

apaMeTpOB MPOYHOCTH




28 [lepeuncnure cruiaBel C  BBICOKOM yaenbHOM mnpoyHocThro. [laiire | YK-1.3.2
CPaBHUTEIBHYIO XapaKTEePUCTUKY

29 CpaBHuUTE OCOOEHHOCTH CTPYKTYphl M  cBoWcTBa cmiaBoB u | YK-1.3.2
KOMITO3UITMOHHBIX MaTEPUAIIOB

30 OneHuTe CBOWCTBA HAHOCTPYKTYPHBIX MaTepuasioB B cpaBHeHuu c | YK-1.3.2
MaKpOpa3MEepHBIMHU CTPYKTYpaMU

Bomnpocs (3a1aun) mis 3adera / qudd. 3auera npeacraBicHbl B Taduie 16.
Ta6mmma 16 — Boripocs! (3amaun) muis 3aueta / nudd. 3adera

Kong

Ne /it [Tepedyens BonpocoB (3a1a4) yist 3adeta / nudd. 3adyera HHIMKATOPA

Y4eOHBIM IIJIAHOM HE npeaycCMOTpCHO

[lepeyenr TeM Uil KypcOBOTO IPOSKTUPOBAHMS/BBIIIOIHEHUS KYpPCOBOH PabOTHI
npeJcTaBieHbl B Tabnuue 17.
Tabmuua 17 — [lepedeHp TeM U1 KypCOBOTO MPOSKTUPOBAHUS/BBIITOIHEHHUS KYpPCOBOH pabOThI

N 1/ [IpumepHbIi nepevyeHb TeM 7151 KypcOBOTO MPOEKTUPOBAHUS/BBITOIHEHHS
- KypcoBOi1 paboTbI

Y4eOHBIM IIJIAHOM HE npeayCMOTPCHO

Bompockl  mis  mpoBefieHHST TPOMEXKYTOYHOM — aTTecTallid B BUAEC TECTHUPOBAHUS
MpeACTaBICHBI B Ta0mwuIe 18.

Ta6mmna 18 — [TpumMepHsIii mepedeHb BOMPOCOB ISl TECTOB

Kon

Ne n/m ITprMepHBIii TepeueHb BONPOCOB I TECTOB
MHJIMKaTOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AUCHUIUIMHE OOydYaromuXxcsl 3a04HOU (HOPMBI
00yd4eHus1, IpeIcTaBlIeHbl B Tabiumie 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/n ITepedyeHb KOHTPOIBHBIX paboOT

He mpenycmorpeno

10.4. Meroauueckue  MarepHuaibl,  ONpPEIENSAIONIMe  MPOLEAYpbl  OLECHUBAHHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX AJTanbl (OpMHpPOBAHUS KOMIIETEHIIMM, coJep)KaTcs B
JOKAJIBHBIX HOPMATHUBHBIX akTax [YAII, periaMeHTUpyrOIMX TMOPSIIOK U MPOLERypy
MIPOBEJICHUS TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEXYTOYHON aTTecTalluu O0y4Jarouuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisg 00y4Jaromuxcs 0 OCBOCHUIO JUCIUIITHHEI

[{enbto TUCHUIUIMHBI SBISETCS — MOJyUYE€HUE CTYACHTaMU HEOOXOAUMBIX 3HAHUN, YMEHUN
U HABBIKOB B OOJIACTH CO3/IaHUS MOJIEPKUBAIOLIEH 00pa3oBaTeIbHON Cpeabl MpernoaaBaHus
WHXKEHEePHBIX JucHUIUIMH. OOydaromuMcs MpPeoCTaBiIseTcsl BO3MOXKHOCTH Pa3BUTh U
IPOJEMOHCTPUPOBATh HABBIKM B  OOJIACTH, CBSI3aHHOM C TIOJIYYEHUEM CTyICHTaMHU
TEOPETUYECKUX 3HAHMM M MPaKTMYECKHMX HABBIKOB II0 MAaTEpUATOBEACHUIO, MaTepHajam,
IPUMEHSIEMBIM B KOHCTPYKLHAX YCTPOMCTB, METOAAM M CPEACTBAM KOHTPOJII M MCCIEAO0BaHUS
UX XapaKTEPUCTHUK.

11.1. Metoauueckue yka3zaHus Juig 00yJaroImuxcs M0 OCBOCHUIO JIEKIIMOHHOTO
Marepuaa.




OCHOBHOE Ha3HAa4Y€HUE JICKIMOHHOIO Marepuajga — JOTUYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKOe W sICHOE H3JIOKeHHe ydeOHOoro Mmarepuana. HasHaueHwe COBpPEMEHHOW JEKIMH B
paMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJeM TUCHMIUIMHBI, METOJOB HAYYHOTO TIIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporecce JeKUUs BBIMOIHIET METOJ0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHOH oOnacTu 3HaHMs, €€ NpoOJieMbl, JaeT LEJIbHOE IPEACTaBICHHE O AMCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[TnanupyeMble pe3yibTaThl IPU OCBOCHUH 00YUYAIONIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TOJYYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpPEEAETCS 1EJIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOHN TeME;

— TIOJIyY€HHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPEIO/IaBaTelieM;

— pasBuTHe TOPOPECCHOHATIBHO-IENIOBBIX  KAauyecTB, JIIOOBM K  TPEAMETYy H
CaMOCTOSITEJIbHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOSBJIEHUE HEOOXOAUMOTO MHTEpECa, HEOOXOJUMOTO ISl CAMOCTOSITEIbHON paboThI;

— IOJy4YyeHUE 3HAHUW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaiIlne Tobl;

— Hay4UTBhCS METOJMYECKH 00padarbiBaTh MaTepuasl (BBIACHATH TJIABHBIC MBICTH H
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJIAM, IOBTOPSATh HX B  pa3iIM4YHBIX
dbopmynHrpoBKax);

— TOJy4Y€HHE TOUYHOTO IOHUMAHUS BCEX HEOOXOJUMBIX TEPMUHOB U OHATHI.

JlekunoHHBI ~ MaTepuall MOMKET CONPOBOKIATBCS  JIEMOHCTpalMEd  CIAailoB H
HCIIOJIb30BAHUEM Pa3/1aTOYHOrO.

CTpyKTypa npelocTaBiIeHus JIEKIIMOHHOTO MaTepuana:

- TeMaTU4eCcKHe JIEKIUH N0 pa3ieiaM Kypca;

- IEMOHCTpALUs CJIAiI0B;

- KOHTPOJIbHBIE BOIIPOCHI K pa3jieiaM Kypca.

JlexumoHHbIE MaTepHaibl UMEIOTCS B U3IaHHOM BHJE, B BUJAE DJIEKTPOHHBIX PECYPCOB
o6ubmuorexu ['YAIL

11.2. Meroauueckue ykazaHus ISl OOYYaIOLIMXCS IO BBIIOJIHEHUIO J1a0OPAaTOPHBIX
pabor.

B xone BbImonHeHHs 1a0OpaTOpPHBIX pPabOT oOyuaromMics JOJKEH YriayOuTh u
3aKpenuTh 3HAHWS, MPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHON METOIUKOM M TEXHUKOM
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PUKAIMOHHON XapaKTEpPUCTHKOH 0O0ydarouierocs.
BrimonHenune nabopatopHbIX paboOT COCTOUT M3 IKCHEPUMEHTANIbHO-MPAKTHUECKOH, pacuyeTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPUATUH.

Beinonnenue 51ab0paTopHBIX pabOT OO0y4aroIMMCS SIBISETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpeNenseMoil y4eOHbIM IUIaHOM, W OTHOCHUTCS K CpPEICTBaM,
00ecIeunBarOIINM PELICHUE CIEAYIOINX OCHOBHBIX 33a4d 00yJaromerocs:

— T1npuOOpeTeHHE HABBIKOB HCCJIEJOBAaHHMsS MPOLIECCOB, SBIEHHA M  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUTHHBI;

— 3aKperuvleHue, pa3BUTHE M JeTalu3alus TEeOPETUUECKUX 3HAHUM, MOJYYeHHBIX Ha
JIEKIIUSAX;

— TOJy4YeHHe HOBOW MH(GOpMalUU MO U3y4aeMOM JUCIUIUIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CaMOCTOSITEIbHOM  paboTel ¢ Ja00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajaHue ¥ TpeOOBAaHUA K IPOBEICHUIO JaOOPAaTOPHBIX PabOT

JlaGopaTopHble  pabOTbl  BBINOJHAIOTCS B JIAOOpAaTOpUU  MaTepHATIOBENEHHS Ha

71a00PAaTOPHBIX YCTAHOBKAX C 3alIOJTHEHUEM ITPOTOKOJIA U3MEPCHHM.
Crpykrypa u dopma oTyera 0 sadopaTopHoil pabore




Otyet mo abopatopHOil paboTe BKIIOYAET 00s3aTENbHBIC MYHKTHI, MPEICTABIICHHBIC B
METOJIUYCCKUX YKA3aHUSX.

TpeboBanus K 0(hOPMICHUIO OTYETA O JA00PATOPHOM padboTe

TpeboBanust kK 0HOPMIICHUIO OTUYETA MPEACTABICHBI B METOIMICCKUX YKA3AHUSIX

Metoanyeckue ykazaHHus U3JIaHbl B BHJIE 3JICKTPOHHBIX pecypcoB oubimoreku 'Y AIT

TUTynbHBIN IUCT OTYETA OJIKEH COOTBETCTBOBATH I1a0JIOHY, IPUBEIEHHOMY B CEKTOpE
HopMaTHuBHOM nokymenrtarmu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM YacTW OTYeTa JOJDKHO OBbITh O(QOPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeOoBaHusi IpHUBEIEHBI B CEKTOpe HOpMaTuUBHON nokymeHtauuu ['YAII
https://quap.ru/regdocs/docs/uch

[Ipu dopmupoBaHMN CNIMCKAa UCTOYHUKOB CTYJCHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsr odopmiieHHs CIHCKa WCTOYHHKOB
HpUBEJICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu ['Y Al https://quap.ru/regdocs/docs/uch

11.3. Mertoauueckue ykazaHus JUIsl OOYyYarOIIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHHOMN
paboThI

B Xo/e BBINIOJHEHUSI CaMOCTOSATENBHON PabOThI, OOYUAIONIMICS BBITIOIHICT paboTy IO
3aJJaHHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTelis, HO 0e3 ero HernocpeJaCTBEHHOTO
y4acTusl.

s oOyyaromuxcsi 1mo 3aoyHod (opMe OOYYCHHs, CaMOCTOsITeNIbHAs paboTa MOXKET

BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.
B mpouecce BBINMOIHEHHUS] CaMOCTOSTENBHOW paboThI, y oOydaromerocs GopMupyercs

1enecoo0pa3Hoe IIAHUPOBaHUE pabovero BPEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOEGHHUU M CHCTEMAaTH3allUM NMPUOOpETaeMbIX 3HAaHUM, 00eCreuyrBaeT BBICOKUMI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHS, MOMOTaeT TMOJYyYUTh HABBIKA TOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoaudyeckumMi ~ MaTepuajaMM,  HalpaBIsSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00yYaromuxcs ABISIOTCS:

— yueOHO-METOANYECKUN MaTepual Mo AUCHUILTIHE.

11.4. Metoauueckre yKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IPENYCMaTpUBACT KOHTPOJb KayeCTBAa 3HAHWUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEeMecTpa C IeJIbI0 OICHMBAHUS XO0Jla OCBOEHUS
JTUCLUTIINHBL.

IIpn mpoBeneHUM TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH HCIOJB3YIOTCS KOHTPOJIBHBIE
TECTOBBIE BOIPOCHI, MIPEICTABICHHbIE B METOIUYECKUX YKA3aHUSX MO MPOXOXKICHUIO TEKYILErO
KOHTPOJISI YCIIEBAEMOCTHU. Pe3ynbTaThl TEKYIIEro KOHTPOJS OLIEHUBAIOTCS M YYUTHIBAIOTCA NPU
MIPOBEJICHUH NMPOMEKYTOYHON aTTeCTALUU.

B TeueHune cemecTphl CTyIEHTHI:

- 3aIUIIAIOT JTJabopaTtopHbie padoTsI (7 i),

- BBITIOJTHSAIOT TECTUPOBAHUS 110 MaTepHasiaM JIeKInu B cpee LMS.

11.5. Metoauyeckue ykKazaHus JJIsi OOYYArOIIMXCS MO MPOXOKICHUIO MPOMEKYTOUHON
aTTeCTaIH.

[IpomexxyTounasi ~ arrectaisi  OOydYalONIMXCS  MPEIyCMaTPUBACT  OIICHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHHs mo aucuuiuiiHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMa OLEHKM 3HAHUH, MOJYYEHHBIX OOydalomMMcs B Ipoliecce
U3y4eHHs BCEH JUCIUIUIMHBI MM €€ YaCTH, HaBBIKOB CAaMOCTOSTENILHOW padoThl, CHOCOOHOCTH


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

MIPUMEHATh WX JJIs PELICHHs MPAKTHYECKUX 3a]ad. DK3aMEH, KaK MPAaBWIO, IPOBOJUTCS B
Nepuoj, HK3aMEHALIMOHHONM CECCHMM M 3aBEpUIaeTCs aTTECTAlMOHHONM OLEHKON «OTIIMYHOR,
«XOPOLIOY, «YAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIILHO.
B Teuenue cemecTpa cTyneHTy HeoOXxoauMo caaTh He MeHee 50% nabopaTopHbIX paboT,
BBITIOJIHUTHh TeCTUpOBaHus B cpeae LMS He Hmwke oreHkm "ymoBieTBopuTelnbHO". B ciydae
HEBBITIOJIHEHUH BBIIIEU3JI0KEHHOTO, CTYICHT, IPU YCHEIIHOM MPOXO0XKJICHUU MTPOMEKYTOUHOMN
aTTecTtauuu B (hopMe IK3aMeHa, He MOXKET MOJIyYUTh aTTECTAllMOHHYIO OIIEHKY BbIlIe "Xopomuio".
Cucrema OLIEHOK IIPU ITPOBEAEHUH TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOAIIUM JOKymMeHTOM opranuzamnuu PJJO T'YAIL
CMK 3.76 «IlonoxeHne O TEKyIIEM KOHTPOJE YCHEBAGMOCTH M MPOMEXYTOYHON aTTeCTallHH
CTYJECHTOB U acCIHPaAHTOB, OOydaloImUXCs MO 00pa3oBaTEIbHBIM IporpaMMmaM BBICHIETO
obpazoBanus B 'YAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHEceHUs! UI3MEHEHU B paboUyI0 IPOrpaMMy JHCLUTLTHHBI

[lata BHEeCeHUS
H3MEHEHUI U
JIOTIOJTHCHHUM.

IToamuce BHECHIETO
W3MECHCHMS

CopaeprxkaHnue U3BMEHEHUH U TOTIOTHEHUH

Harta u Ne
MIPOTOKOJIA
3acejaHus
Kadenps

TToamuce
3aB.
Kadenpoi




